o 



\ / 
=1 



/ \ 



i© 

/ \ 














soci 







o 

00 



o 



o 



u 
o 

1 

?! 

CO 

o 
o 
o 

CO S 

CI 

o 



00 

o 



O 



o 



a 



lO ^ ^ 



o 

CM 



1 




'^ •;• 
Vvv;^y:^^^V/;.;.;•..:•.1;.$'^;V'.•.;••■.^ 

^;:•l>.^Xi^'t.r/^i'>l>;v'/•-••^.•.• 

■• . A. 1. V. ■!■ i-v. •' • 




• *■ i\ 




o 



o 



o 



o 



O 



o 



O 

o 



o 
o 



o o 



O O 

o o 



o 
o 



o 
o 




o 



(zHW) XousnbdJ J 



^ — ir> 



»n o 

— CN 




O 



o 



o 



o 



o 



o 
o 



o o o 
o o o 
m (N X 



o 
o 



o 

CN 



o 
o 



o 
o 



o 
o 

5 
E 



g 




FIGURE 6e 



o 



— r 




2 

3)1 

cn Q 




-2 

> 

G 

<U 

c3 

G 



CO 

_ O 
G 



O 



> 
G 



•c 

u 
B 

(/3 



:2 i 



2 I 

ii 

i- 



o 
O 



r 



ON 

o 



G 

CO 'SS 

C/3 t« 



PQ 



^ o 

> i2 
G a> 

<D H 

.2? o 



m 




o 
o 



1102 




FIGURE 1 1 




01) 

B 



•c 

> 



OA 



.s 



s 

OA 



OA 



2 

o 

OA 



u 




'1304 



1302 



Assign M-Ary 
alphabet symbol 
unique durations 



'1306 



Generating 
CW 



Transmitting 
CW for unique 

duration 



1320 



Pause 
j transmitting 
T=K 




Next 
message 



FIGURE 13 



- jSouroef ^ 



1300 



|Sink| ^ 



1301 



'1305 



1303 



Receive 
CS 



'1307 



Processing 
CS to obtain 
MPE's 



'1309 



Measure MPE 
durations 



4313 



Filter MPE 
durations 



reject 



pass 



'1321 



Sort MPE 
durations 
into tracks by 

MPE 
Eigenvalues 



'1317 



Map tracks 
to recover 

message 



L 



J 



Encoding many 
symbols as 
MPE with many 
unique durations 



1410 



Transmitting 
MPE as source 
wave form for 
unique symbol ID 




1416 




r 



1400 



•1405 



Receive 
transmitted 
signal 



'1407 



Extracting 
MPE, MPED 
and SPATIAL 
VAR. 



'1417 



Decoading 
transmitted 
signal based 
on MPED 
and spatial var. 



'1401 



Sink 



FIGURE 14 




9dXx uopBjnpoj^ 



1 N 

— . o . (^Ty^ — «N 



x(0 = Vr(0+n(0 



y(0 = W"x(0 



1605- 



Estimate spatial 
4th order cumulant 
matrics (SFCMs) 



1607- 



Eigen analysis of 
first-order matrix 
pencil 



1608- 



Signal detection and 
enumeration 



1611 



Form separation 
matrix W from pencil 
eigenvectors 



W 



1640 



Platform data 
(if available) 



geolocations 



1619 

y(t: 



Estimate steering 
vectors 



1620 



1630 



Calibration data 
(if available) 



AoAs- 



FIGURE 16 



1700 



Transmit signal 
with known or fixed 
temporal characteristics 




/ 



1709 



1701 
1702 



Receive and digitize 
candidate signals 



Determines a 4th order 
spatial cumulate 



Determine a matrix 
pencil eigenvalue 



Perform generalized 
eigenvalue decomposition 



1715 



1710 



1711 



1712 



1713 



Determine spatial 
variable 



Determine 

temporal characteristic 



1714 



Associate spatial variable 
and temporal characteristic 



Low 



Correlate temporal characteristic 
with unique temporal characteristic 



High 



Select associated spatial 
variable to track target 



1716 



1717 



1718 



FIGURE 17 



